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(54) SOLID-STATE IMAGE PICKUP ELEMENT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a solid-state image pickup 
element that enables luminous intensity phase detection for a signal 
with high frequency. 

SOLUTION: The solid-state image pickup element is provided with a 
photoelectron conversion means, onto which light subjected to 
intensity modulation is made incident and that generates 
photoelectrons through photoelectron conversion, a plurality of 
storage means that store photoelectrons generated by the 
photoelectron conversion means, and a photoelectron storage 
control means that selects any of the storage means, depending on 
a signal synchronously with the intensity modulation light, and 
controls the selected storage means to store the photoelectrons 
generated by the photoelectron conversion means. 
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[0 0 8 3] ■Z(03<X7im#sm~>X'rJ*5 2te. %M 
*5tfl3aW4feft«WHiat»*«5 4 k , S£¥#:2 0 

o Ksara* mti-^mmfz h mmgmm%&t 

?4*-Y 5 6 k . fc£¥tt2 0 Ofrknm&XtfXflfrt 

hm&em sst. eotx** 5 8*» 

««*#A:fi^S«^*BJlM6 0 k £*L,T«WESii 

[0084] -etT. w£7)3^7c!feflsI^^XrA5 2 
Kffl^^fLTV^Il#:ffiai^5 0Ji. H6Cijc*-.fc3 
fc. «ifctf)®fil-eft--?*l>\ 7 * h?'-{ Y 1 2 k 4 
14-1, 14-2, 14-3, 14-4t 
X-f vf^l 6 <ESKH*-f) ti^^Stcot'S, 
6. 

[0 0 8 5] «K«^<Offiffi«0ft. 9 0J£. 

18 0Jg. 2 7 0JgO{£ffl<7)f|&£4Oc73{i-§-£ffl^ 
-§>. CiltiO. 4 1 4- 1 , 14-2, 1 

4 - 3 . 14-4 iomifoD-^niiv ^vphnmxh 0 . 
og.t\8o%x'miRZixhmn\4-\, 14-3 

<0TO*>3&^JS»g|*M#<0IE^#T* 0> 90 

[ 0 0 8 6 ] tfcoT . iSJf MT5iJK^IfflT'^ 6 ft}® (E|l 

fl\ &ft*T£k) ^W^TTlft^2 0 0*^BH$^-i»« 
ffiTCfclvCfc* 4^<50^mgP 1 4- 1 , 14-2, 1 

4-3, i4-4tj:o mm Ltxismmm&ftZGM 

[0087]^? L*!*»£c7)®fls|g#git^ 5 0 \\tz 
3JJCTCftf*cl8»^T-A5 2t:*J<r^Tli, 0Ut£, 1 0 
MHz^)*JB«**««[f6*»54*»<9f^Lr. iftW 
JgK35B£?W H 5 6 Sriggrf S . 

5 4 (iajBUKSm^t^-f #- H 5 6 £|gKnT& 

H3fc#«5#2 0 OfcBRWSJu &^#2 0 0frt><QR 
MfttfteflBte^JR 5 8 Sr^- LTBttflHMIFF 5 0 CASt 

[0088] (SteJg&lit^ 5 0 fcfcvvctt, JSWJgSiil 
fftMW-f *- K5 6"C1!PJSfLJt«¥«t2 0 0*^c7)S 

[00 89] ^lt. m%%mm. mta. t'T*<m 

{ 6 0 H z ) -CHWtiWR*? 5 0 ^^LT . # 

mmnwm^wm&om. x *¥bxr x shw^ x 1$ 

ittfitJgk 

[ 0 0 9 0 ] £ 5 LTHfHMRSfrF 5 0 <7)£-H*^#te 



W1§!S 6 0 fcA* Sitl. k . r S^^A«MtH#i£ 
3rk£J2yBLT. &M9miz{mftZ3&e>ix. 
S<9B8fi&*> 4> , tmfa 200(7)3 &7cB*&<9f1-3i:a s 3- § 

[0091] w&fa20Qfrt>mwm@m=?5o&x*<7) 

8B5i£ D k Lfz k £ . ft<7)J8*Ji8tfa 2 D k 

2 0 0 KgPJ* $ ti&Jf&m l 0 M H z OM^I 
3t^^T . fiD*> 1 1 0 0 n s "C<0ft*«mE*Ui 

mi 5mt%&. mz. &&mm.ifii%k-?ht. 15 

c m<7MM?firC. fe£¥f* 2 0 0k BttS&fil^ 5 0 k <D 
[0092] £<9cfc3&3#7^ffcl2f&i'X-rA5 2(C 

10. 40k mmz . iSv^jsao3tsssti3[ffl 

«l^*^r«gt^S k k t> K, B#®fi^^ iE5itwi!lS-ri) 
£kt»T#ftJ:^(c*'3, ®io«3e*«r«fc:LT, 3 
aTer^ftWsBaitcffl v ^ £ k 5 . * 7t: . MMh 

*>hwmz%> mmsm=f- s o s-s v \t z. t 

[0093] -?-tT. H#^fe*^5 0f-fflWc3iJi:7C 
53»j|jaikLTWfflr&£fcfeTS4L. o^ 7 M: 

ERL-r Ddf-/ bcrmmiwggt Lxmrn-tzztw 

X'%h. 

[0 0 94] tcii, 010 (a) tcli, ^HJtCj: 
««iaiHFOB*aWJ-«:MOSFET (MOStft^ 
h7^^) *fflV»-Cfll«-r4«^<^>EIBEa3fi(^$ii 
TV^S. dcO0B^fcV->T. Vrl, Vr2, Vss, 
V d d ^=5r^ii«iET'3b 0 . F E T ( h v 

[0095] rs'tP (K^7h) iCjOtl.U-b y 

hm^mmfflMTc7)2fe<7>mwi%ix'frh . Qiii^ 

r s t Pm j 5X~*>lZ%:h FETT$> 0 , ^tK^P D 
(7?h^^-K) (O^^*^ 'J -fe -y h«E4T* 

nth. p d t»k Li t tz%mm\i. p d <rmm-mz 

Wcmtz. oio. r s t Picini* u-t v hfi#^PaT 

^T"P D fcli— B#6<J(23t«^* s S«$tl^ . C 1 k C 2 

e t A (^jSft-tA ) k d e t B (&}&fi#B ) (C«-t 
^m^T(7)y\VU^5r-5-i.^*^ 010 (b) iztjkL 

[0096] detAA>'imL Q3 (X-fyf-F 
E T ) ?5 { T 9t~ 4 7t,Z*i: 0 . PDOffj^Q 2 
tXtznffitfC 1 ^J«f4. £^T\ Q2 (4NBFE 



t> £ jhsamsi * mvcoM^zmmz lx& ita. ci 
a i ®<7vwATi,imatst.mzti& z t . p do 

[00 9 7] IHSHC:. detBtfUzft&b, Q4 (X 
A ?f FET) titTf-TJ ytrZtc*)^ PD<Otf*5Q2 

2 l ®o^l^Tfit&ftJfctt£*i.& Z b {i=5r < . PD 

osbe ( q 2 coy- h mi± ) t swAmizfctt&ffitf 

ffiMZilZ, ZZX\ Q3fcQ4C0ONffifei. cue 

2 <7>®m±*rti?tim t -c* 6*esi*«* -s. . 

[0098] £ ,1 iTOlWFC. «itf. iSMTSr 1 0 
Onsect -f ilii . ii^fDffiffigg^-ai LWfS (NTS 
C (National Television Sys 
tern C omm i t t e e ) 1 6. 7mse 

c ) (o^uzimiz&mmcoxA y^-yyt>^t>ixt. z 

(T>$,%L®C0J Vl>X ti-5TC 1 , c 2^'S3tL^m^ 

iZCl, C2<Oli, Q2comSSaz/>'NV^i|i5rK^-r 
-I.. 

[0099] CUC2 lzWmL?zWM<vm*-lii UiQ 
7 (ifiUFET) tQ8 (JfMgFET) CDF ETT'ISH 
L£0*>. Q9 (A-f '/f FET) tQ10 (.X4 

fet) <7>x-f v+ymn?. m^mLtzm.mz. c 

l£C2iiQ5 (U-fevhFET) bQ6 (iJ-fevhF 
ET) ti-jT'Jtir F-f-S. Ztl^tl<V?4 $.>7i± 

a i o (b) t^tJtio <r»»3W« a. 

T\ selAtselB, rstAtrstBlilif 

iz i igw^^T'* o . mmimmwix-iiiLBm < nt 

SC3r£>i£l6. 7msec)t*i. lOA'/^li 
d e t A, det Bfc*Sr4>$:V*S:£HrffiKfc:ttS&*-4 

[ 0 1 0 0 ] Sri*. iJELfcHltoJBBUi. WTO 

(i)^(6) tc«wr * «t a tz$m-tz> z b *«r # 

[0101] ( 1 ) ±KL^HJfiO^®Olll#amS-? 
10. 4 0fc*^TI4, *«llf*«7*W^-Fl 

**. ^ncRB^ti^. tO-r*i=Srv^ tii^-C'S) 0 „ & 

&^%co$?mcDm[mt&mz$m-t & z b tmm& 

[0102] mkm**7*hy4*-\<i2 

tmbizii^ zcmmsmftns^mmiiEmzTFtm^ 
i±Xfrit%^i>(?>x'&$>. z a Lfeaufcsaixaxfra 
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[0103] ( 2 ) iieL^HMO^OSlfrm^^-? 

10, 4 0, 5 0fc*HvCUL 7*N^^-K12f 
4ej£$ 7 * F VA 3T- H l 2 tePMSii 

*£fc*Lfc:W*»l4-l. l4-2fc#RS*i*£ 
i: b . 7xhVA*-V\2 T"£j£$*i*:5fcmT£i^iS 
T'#»a514-1, 1 4-2lZT&W)Zi2:Z>Zbbi)>t>. 

7*yva jt-ki 2(S/h$<-rst jv*. 

[0104] AfWWcuu f£^ISf«t**^£fe<f *T 
5;umX 5/xm07* F^ F£:£ 

If. 3^mX3wm07tN^*-K, ifeS^il 2 

[0105] ( 3 ) ±mLtzmmcofmcommmm^ 

10, 4 0, 5 0tC*SVvndU 2ofeSU(i4^S« 
&14-1, 14-2, 14-3, 14-4 J: 
olcL*:** (H2 N H4&£>tf(;:|l6#!$> , ClixfcRg 

t>ti&i>coTite^zbi±%>m?$> t ). wmmvmm 

[0106]?^:, «0K<^m«IS<0fSRffiSU. v^-r 

ticowm& t7th/>f^-Ki2 tias t r tsstttL 
i2co9mmiz6mwm&i4-i, 14-2, 14 

-3, 14-4, 14-5, 14-eOm-thXdiZ 
mm. LX i> J; < . a*0*x^-x{^Id^S&^i: 

[oio7] ( 4 ) ±aet/iiat<^BB<^BafwwR*F 

10, 4 0, 5 OCtJWtJi. ^-cr,7^-hr-f^--F 
1 2 fc*tJ6 LTWftcoWWB&W-f* «t a fc L/i*s ( 11 
2. H455r^lXt06#Hg) , cn^RB^>ixl»t,OT1i 
'Sr^ii:tt*»r'*9. *SW>7*h*W*-1«12fc: 
»JCLT«R<^*BWft^rt-*J:afc:LTJ:v% (I28# 
M) . 

[0 10 8]35r*K ia8^-r^-^^v^T{i. 
^^-K12-l C J: ot«§^lf(i, ffiR 
SP14-1, 14-2, 14-5, 14-6(C#«$ 

#agK14-2, 14-3, 14-6, 14-7 

[0109] ( 5 ) ±fELfc!U60»SO@<«§i&^ 
10, 40, 5 Ofcfcvvtfi. TM^F-rodfT-^i/ 
^r;^N' 'J -V 2 2 — 1 , 22-2 fcRlt* i a t L^^\ 
H9 tcSrT =t a IZ. ^f>x+;Hffffl^St LT4 
01SE18-3, 18-4, 18-5, 1 8 - 6 £ffif& 

^^22-1, 2 2-2 (H2#B3) £mf&Z 



1 
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H 1 2 ^m-t h Z t Zffi±T'£ h . 

[oiio] ( 6 ) iieL^nss^ffi^r^^iie 
< i ) < 5 > tc^-nse^ui. jistcffl^i)^^ 

[0111] 

m#mmm? & z t h t ^ o mtifzwm 

[oii2] *tz. a±wMLtzXoizm& 

mmmzsmiz lx „ 3<xjccrmmmizm^hzt 
<7>x% zmtmrnm^zmmi- h z t #v § h t o ? m 

imi: *miiz£&mimim?<?>®{Emm£mm-? 
z>tctbcr>mwmx*$>&„ 

[ m 2 ] ( a ) fi^UBJitc i & Sfl4M*?*)|Bfe?»g 

w^«<a«afflwa»gi0 ( mmm < b ) i± 

02 (a) K*Jtt*A^«IH(iO-»**WLT*L<:K 

wmx-foz. 

[03 ] *SMBtc«fc4GBftit«*^)H*Sia^Try 
^^;U5r^-mBJ0T'?> 0 . ( a ) 18-2 **iE 

m<xL®toim?>m&crmffi&m=F commmmnTttr- > 
is-vjuzvk-nmmx'fo o , < b > 1 8 - 1 a* 

^miz^mM^tz2wmmcr>mi*mwm^-(D—mi 
^Wbtmmmmx'h h . 
[05] *%wiz x & mim&ni-e>nmcr>im.<r>mcr> 
mzm ^tz 3 iXTtmmEm^^T-^^-tmmmx-h 



[06] m5iz7ni-3<5smmg^>XTAizm^L>tL 
mtr^-twmx'hh . 

[08 ] *f^tc j: &mmmm?(?)9m<?>Bi&<7)m<D 
m**c?mmx'bh. 

[09] *#«Hic j: & ®«ic@^^c7)|Ugo^©Offi^ 

[010] ( a ) a^$&fii / zj:& mpmmm^-comm^ 

#£MOSFET£ffllvt«JiW4*£w0KBT* 
0 . ( b ) (i ( a ) tc^-riIIKO#afi#eojftJg^^-r 

Wffimx*h&. 

10, 40, 50, 100 mtmrnm? 
1 1 

1 1 a _h® 

12,12-1,12-2,12-3 7* h 

^ K 

14-1, 14-2, 14-3, 14-4, 14-5, 
14-6, 14-7, 14-8 W9M 
16 x-i >y?->7®8& 

18-1, 18-2, 18-3, 18-4, 18-5, 

i8-6 mm 

52 i&jtftomm^xTj* 

54 



5 8 «Hfe£¥$ 

6 0 ft^$afi|^K 

i o 2 %m^mk^n. 

104-1 , 1 04-2 ^m^g 

i o 6 jftmrwmm^®. 

20 0 S^rfr 



[0i ] 



[07] 



7QO 



mm 



mm 





/4-5 




74-* 



74-4 



74-3 
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[02] 

A 



7S-7, 



18-2^ 



11m 



(a) I 



(a) 




**-7 12 2*. -2 14 -2 



mmn 14- 1 y*-Mt4*—*i2 wmm*-2 













mm* 








mm* t 


* 











(b) 



14—1 



14 -2 



61 — * 



[04] 



■3 72 74 -114-2 

l \/ / I * 





iff 




193 74 -7 -<Jt — K 7.2 »«ll74-5 



[06] 




[09] 



18-3 18-4 18-5 18-B 



14-1 



V~7 




12 



11 



14-2 
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[05] 



*S2 



200 








- 












1 





90* 



so 



*tf>*S *= 2D 



74 -7-- 



[128] 

74 — 2 



72-3 



[ } 




i J«-ffl 





.74-5 



[010] 



rstP- 



(a) 



ft) 



detA _ 
det8 _ 
selA/B~ 



rstA/Q_ 



4 



yrl 

0*. Vss 



A V2 



4t L fMA ^l? Q5 ^dd 



PD 



j | 010 sigB 

rfetB T~c? J" 
~ selB 



rstp n n n n n n n il 



JL 



JL 



JL 



JL 



r«tP 
detA 
rstA 
d«tB 
rstB 
861 A 
selB 
Vrr 



i *»«-*A 

: aj*«*A 
vdd.vss : -tans 

SKA : **«^A 
«tg8 : mj)4l*B 



PD : -*t**V* -F 

CI s *88S A 

CZ :VS«t8 

01 i Ufe^FET 

05.04 : *-fyiFF£T(aSfc) 
Q5 f Q6 : VtrfhFET 
07, QB i «ffFEr 
09,010 : Z4v*f ET(*«) 



F^-A(##) 4M118 AA10 AB01 AB03 BA10 BA14 
CA02 DA03 DB09 DD12 FA03 
FA06 FA38 
5C024 AX01 CY17 GX03 GZ41 
5F049 MA01 NB05 QA20 RA08 RA10 
UA20 



